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Morbilliviral Disease in an Atlantic Bottienose Dolphin
(Tursiops truncatus) from the Gulf of Mexico
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Beach Road, Panama City Beach, Florida, USA

ABSTRACT: A free-living adult female Atlantic
bottlenose dolphin (Tursiops truncatus) found
dead near Panama City, Florida (USA), had
necrotizing and ulcerative tracheitis, suppura-
tive and hemorrhagic pneumonia, and necro-
tizing myocarditis; fungal hyphae were present
in these lesions. Additionally, lungs had multi-
focal proliferative interstitial pneumonia with
occasional syncytial cells. Some syncytial cells
and type II pneumocytes contained eosinophilic
intranuclear or intracytoplasmic inclusion bod-
ies, or both. Based on an immunoperoxidase
technique, there was morbilliviral antigen with-
in cytoplasm and nuclei of type II pneumocytes
and syncytial cells; antigen also occurred in tra-
chea, skin, liver, stomach, intestine, and uterus.
Based on pathologic and immunocytochemical
findings, the dolphin had morbillivirus-induced
disease. This is the first report of morbilliviral
disease in a marine mammal from the Gulf of
Mexico.

Key words: Atlantic bottlenose dolphin,
Tursiops truncatus, morbillivirus, Gulf of Mex-
ico, case report.

Over the last few years, morbilliviruses
have emerged as causes of several major
epizootics that affected populations of Bai-
kal seals (Phoca sibirica) in Lake Baikal
(Grachev et al., 1989), harbor seals (Phoca
vitulina) in northwestern Europe (Ken-
nedy et al., 1988, 1989), and striped dol-
phins (Stenella coeruleoalba) in the Med-
iterranean Sea (Domingo et al., 1992).
Recently, morbilliviral infection was im-
plicated as the primary cause of the 1987
to 1988 U.S. Atlantic coast bottlenose dol-
phin epizootic (Lipscomb et al., 1994).
Morbillivirus-induced disease also has been
reported in harbor porpoises (Phocoena
phocoena) in Northern Ireland, England
and Scotland (Kennedy et al., 1991, 1992)
and harbor seals in Long Island, New York
(USA) (Duignan et al., 1993).

On 5 June 1993, an adult female Atlan-
tic bottlenose dolphin (Tursiops trunca-
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tus) was found dead in shallow water of
the Gulf of Mexico near Panama City,
Florida (30°7'N, 85°44'W). A group of dol-
phins was swimming nearby. Sharks were
biting the carcass when it was removed
from the water.

At necropsy, lacerations caused by post-
mortem shark bites were present on the
ventral abdomen and around the urogen-
ital slit. Blood was found in the urogenital
slit and in the area of the left eye. The
teeth were severely worn, suggesting that
the dolphin was old. Two discrete ulcers
were present on the dorsal surface of the
tongue. Subcutaneous tissue contained sev-
eral areas of hemorrhage. Although the
brain appeared to be normal, the overlying
meninges were congested. An extensive
area of the tracheal mucosa was dark red
and roughened. Ventral regions of the lungs
were dark red and contained multiple ab-
normally firm areas. Gas-filled bubbles
considered to have been caused by putre-
faction were present in the mesentery. The
gastrointestinal tract was empty. The
spleen, uterine mucosa, and multiple foci
of the small intestinal mucosa appeared
congested. Specimens of trachea, lung,
tongue, gingiva, esophagus, squamous and
fundic stomachs, small and large intestine,
spleen, liver, kidney, adrenal glands, ova-
ries, uterus, hilar and cervical lymph nodes,
heart, skin, brain, and skeletal muscle were
preserved in formalin, embedded in par-
affin, sectioned at 5 um, and stained with
hematoxylin and eosin. Selected sections
were stained by the periodic acid-Schiff
procedure (Gaffney, 1992). Tissues were
not cultured, and no tissues were frozen.

Histologically, the tracheal mucosa was
ulcerated and covered by necrotic cellular
debris, erythrocytes, and numerous neu-
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trophils. Fungal hyphae were present
throughout the lesion and occasionally
penetrated the walls of blood vessels. Mul-
tifocally within the lung, alveoli and bron-
chioles were filled with numerous neutro-
phils and erythrocytes and fewer
macrophages. Many of the inflammatory
cells were necrotic. Fungal hyphae, oc-
casionally in radial arrays, often were pres-
ent among the inflammatory cells (Fig. 1).
The ventricular myocardium contained
scattered foci of necrosis accompanied by
a mild infiltrate of neutrophils and mac-
rophages; small numbers of hyphae were
present among the necrotic myocardial fi-
bers. Fungal hyphae from all sites were
basophilic in hematoxylin and eosin-stained
sections, ranged from 3 to 6 um in width,
were septate, and branched dichotomously
in an arboreal pattern. Branching usually
was at acute angles, and branches gener-
ally were parallel. These features are con-
sistent with Aspergillus sp. (Chandler and
Watts, 1987).

In some areas of the lungs not affected
by fungal pneumonia, alveolar septa were
thickened by type II pneumocyte hyper-
plasia and small numbers of interstitial
lymphocytes, macrophages, plasma cells,
eosinophils, and neutrophils. Alveolar lu-
mina contained proteinaceous exudate, ex-
foliated type II pneumocytes, macro-
phages, and syncytial cells with two to 11
nuclei. Round to oval, 3 to 5 um diameter,
homogeneous, eosinophilic, intranuclear
and intracytoplasmic inclusion bodies were
present within type II pneumocytes and
syncytial cells (Fig. 2).

A variety of histologic changes were
found in other tissues. There was acute
necrotizing and ulcerative glossitis; the
cause was not apparent. Acute necrosis of
lymphocytes was present multifocally in a
cervical lymph node. A single mineralized
eosinophilic granuloma was found in the
lung. The ventricular myocardium had
multifocal, mild fibrosis. Foci of recent
hemorrhage were scattered in the brain
and splenic capsule.

An immunoperoxidase technique using
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FIGURE 1. Radial array of fungal hyphae char-

acteristic of Aspergillus sp. in lung of bottlenose dol-
phin. H&E. Bar = 25 um.

a mouse monoclonal antibody against the
glycosylated hemagglutinin protein of
phocine distemper virus was used to detect
morbilliviral antigen (Kennedy et al.,
1991). This antibody also reacts with striped
dolphin morbillivirus, harbor porpoise
morbillivirus, canine distemper virus and
measles virus (Domingo et al., 1990;
Trudgett et al., 1991). The other reagents
used for immunologic staining were part
of a commercially available avidin-biotin-
peroxidase technique kit (Vectastain Elite
ABC Kit, Vector Laboratories Inc., Bur-
lingame, California, USA). Tissue sections
from morbillivirus-infected striped dol-
phins were used as positive controls. The
specificity of immunologic staining was
controlled by using an inappropriate an-
tibody (to chicken anemia virus) on se-
lected sections. Positive reactions, indicat-
ed by granular brown staining, were found
in type II pneumocytes and syncytial cells
(Fig. 3). Inclusion bodies stained intensely.
Positive reactions also were found in tra-
cheal glands, glossal epithelium, intrahe-
patic biliary epithelium, large intestinal
epithelium, epidermis, and uterine epi-
thelium.

The presence of histologic lesions char-
acteristic of morbillivirus-induced disease,
such as interstitial pneumonia with syn-
cytial cells and intranuclear and intracy-
toplasmic inclusion bodies, combined with
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FIGURE 2. Syncytial cell in pulmonary alveolus
of bottlenose dolphin. Note intranuclear inclusion
bodies (arrows). H&E. Bar = 10 um.

the demonstration of morbilliviral antigen
within inclusion-bearing cells and many
other cells are evidence that the dolphin
was infected by a morbillivirus that was
causing disease. This is the first recognized
case of morbillivirus-induced disease in a
marine mammal from the Gulf of Mexico.

The immediate cause of death was di-
agnosed as acute disseminated aspergillo-
sis. Three of 58 striped dolphins that were
examined during the morbilliviral epizo-
otic in the Mediterranean Sea had fungal
pneumonia and encephalitis; Aspergillus
fumigatus was cultured (Domingo et al,,
1992). A morbillivirus-infected harbor
porpoise from the English coast had nec-
rotizing pulmonary lesions associated with
Aspergillus sp. fungi (Kennedy et al., 1992).
Lungs of bottlenose dolphins from the 1987
to 1988 Atlantic coast epizootic that con-
tained morbilliviral antigen often also had
fungal pneumonia (Lipscomb et al., 1994).
Morbilliviral infections of other species
cause immunosuppression that frequently
results in opportunistic infections (Dung-
worth, 1993). Morbillivirus-induced im-
munosuppression may have predisposed
this dolphin to disseminated fungal infec-
tion.

The origin of this morbillivirus is un-
known. Visser et al. (1993) and Barrett et
al. (1993) found that morbilliviruses iso-

FIGURE 3. Immunoperoxidase staining of mor-
billiviral antigen filling cytoplasm (arrows) and fo-
cally within nucleus (arrowhead) of syncytial cell in
lung of bottlenose dolphin. Bar = 10 um.

lated from North Sea harbor porpoises,
Mediterranean striped dolphins, and North
Sea harbor seals all were antigenically and
genetically distinct. Because this dolphin
was found within 1,260 km of the nearest
site on the Atlantic coast of Florida where
dolphins were known to have been affect-
ed by the 1987 to 1988 epizootic, we spec-
ulate that the same virus may have been
involved in both instances.

The high mortality caused by morbil-
liviral infection of striped dolphins in the
Mediterranean Sea and bottlenose dol-
phins in Atlantic coastal waters of the Unit-
ed States was consistent with infection of
susceptible populations by highly patho-
genic viruses. When this bottlenose dol-
phin died, increased mortality of dolphins
in the Gulf of Mexico was not apparent.
There are several possible explanations for
this epizootiologic difference. The virus
that infected the bottlenose dolphin from
the Gulf of Mexico may be less pathogenic
than other dolphin morbilliviruses. Alter-
natively, an epizootic might have occurred
in the Gulf of Mexico, but it was not rec-
ognized. Also, bottlenose dolphins in the
Gulf of Mexico may have had immunity
to morbillivirus from previous exposures.
During the 1987 to 1988 epizootic, six of
13 live-captured dolphins had antibodies
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against canine distemper virus (Geraci,
1989); this is evidence of exposure to a
morbillivirus. Thus, one or more morbil-
liviruses may have been present in U. S.
bottlenose dolphin populations for at least
the last several years.

The morbillivirus-induced lesions in this
bottlenose dolphin were relatively subtle,
but those caused by the disseminated fun-
gal infection were extensive and severe. If
this case was typical of morbilliviral in-
fection in bottlenose dolphins, the viral le-
sions in other cases might be overlooked
because of their subtlety or obscured by
lesions caused by fulminant opportunistic
infections. Additional studies are needed
to characterize bottlenose dolphin morbil-
livirus and to determine its effects on dol-
phin populations in U.S. coastal waters and
elsewhere.

We thank A. Trudgett and C. Lyons for
providing the monoclonal antibody to pho-
cine distemper virus and the participants
in the Marine Mammal Stranding Net-
work for facilitating examination of the
dolphin. T. P. Lipscomb is a major in the
U.S. Army. The opinions or assertions con-
tained herein are the private views of the
authors and are not to be construed as of -
ficial or as reflecting the views of the De-
partment of the Army or of the Depart-
ment of Defense.
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